Specification of invention (utility model) for Patent #37720 A 



The invention relates to tli&;raimng tndust^ ^cIot. in particular, to mine degassing methods, and can be .used to degas the 
extraction, area of the mine, 

Underground mining of coal beds- involves cmission-of mcttoc.from the rock mass. To ensure safe extraction of coal, the 
mines are degassed, ix- methane :is separated from coal beds, -enclosing rock, pits and mincd-out spaces, .and diverted to the 
ground surface through a degassing pipelined 

A known mcthod-of mine degassing involves laying n degassing pipeline in. the mine opening and using it to divert methane 
to the ground surface j:J J; 

Itie disadvantage^ of this known method consists in its low mine degassing efficiency, since its application ensures 
elimination of methane only ^from ; locaLareas:and docs not.haye'a : dcfthiie influence on the high gas rate of the extraction area of 
the mine; 

Anothcrknown method of mine degassing in volvcs-dnllingja well in the rock mass, connecting it to a degassing,pipelme and 
diverting the methane to me ground s^ As the ^e|l cro>s^s ttiie metoe-beaing .tmss ;pr'fa :t^.m^.*W& as 

rarefaction is created m the degassing pipeline using a vacuum pump installed on the grou id surface, the gas is draw out of the 
rock mass and di vcrtedrto tiie ground s^ Efe^ding ; bn;tlie 1 mi 

ensures a site degassing efficiency ratio of ^up to 0.6. The efficiency of mine degassing using; this met hod: is proportional to the 
rarefaction .created in Je well. 

The disadvantage of this method consists in its low degassing efficiency, since the rarefaction achieved at the collar of the 
well is insufficient, due to the significant length of the degassing pi pcline and to the imr^isibflity to make it ; suiTicicn tly leak- 
resistant: this does not aJlowcfricicnt separation o£methpc from the rock mass. 

The invention is based on the-task of creating a.mcmod for the dej^ssi^ area of the mine, which ivould 

improve the degassing efficiency by creating additional rarefaction in the w^el lousing a ihydr^ well, 
installing a water separator berWn: the ejector and the degassing pipdine,;a^ the 
pipeline from a pump located iivthe pit; ^ tern Jme^tet' s^n^or*S{Otitlct^ This would 

allow to enhance fihe pi-oductivity of the vvell, increase tie methane content in the collected mix, broaden the opportunities to use 
this methane for the benefit of the nationa l economy, and enhance the* safety -of hitni'n^ope^^.s. 

The above task is achieved by die fact thafrthe method for the . degassing of the etf motion area of the mine dial involves 
drilling a well in the rock mass, connecting it to a degassing pipeline and diverting the methane to the ground surface (in 
accordance with the in vention) includes creation of addiUoaal rarefaction, in the well using a hydraulic ejector located inside the 
wcIL installation of a water separator between the ejector and the degassing pipeline, and supply of water into the ejector through 
a pipeline from a pump located in ther^t, meuilet of which receives the comingout of the water separator. 

The creation of addition al rarefaction dtreetjy in the welt enhances: metlimvc separaUqn and reduces the liberation of methan e 
into the opnings of me extraction s^ GreMing^ tare%^ 

to achieve required melacuG^ directly ; uisulc ^hevwefl, re^djess of tlie 1^-resis^ce of the degassing; pipeline. TOs ensures 
an mcrease in the efficiency of me 

Installing a vvater separator between ^ie;^^ degassing pipeline ^llbws to separate water from the captured 

methane, topreventthe flooding of the degassing pipeline witlv water and to create cpno^tions^br^'atcr re-use; 

Supplying water: into the- ejector ithroup^ u from a mmip which is ioca^ in. ihe pit and receives water from the 

water separator allows to use ; tnJ«meiL|^l.?n- a closed •wa^cy^; which :i : s4e<^0lojfi:Galty .and-ct^omic^y.-ttppro|)riate-and 
reduces the cost of the method's application. 

The figure below illustrates the. application of the extracting area d method. The figure shows the fc>ll owing; I - 

mining area pit; 2 « degassing ;pipeiine- 3 ^ welt; 4 - wuier/scparaton 5 r pump; e , ejector;.?, 9 - japdmcs- 8> fitting 10 - gas 
pipeline. 

the mine extraction area dega&stng method is apoIied ;as: follows, From inside the mining area pit 1, where a dejajsmg 
pipeline 2 is installed,. a well 3 is drilled in tb^ to be ^egassed.. The w^ter ^paratpr 4 an<j the pump 5 arc .installed 

in the pit 1, while the rwdrauhc ej irMc well £, The inlet of the:pump4Hs connected to the fitting oi the- water 

outlet 6 from the water separator 4, while thc pump outlet is connected 6 using the pipeline 9. The water separator 

4 is connected to the degassing pi pelm^ 

The pump 5 supplies water through the pipeline 9 into me ejector 6< from which the water exits at. high speed in the direction 
of the collar of the well 3. This creates additional rarefaction hV me rock mass area to be degassed, and a boost gas pressure at its 
collar. The methane/droplet mix is supplied to Hie water separator 4 (designed, for example, as a cyclone unit), where the gas is 
separated from the water and diverted the raitifactibh in the degassing pipeline 2 and by the 

boost pressure created by the cjeeiOr 6 r The water from the water; separator 4 is sent via; the pipeline 7 through the fitting 6 to the 
inlet of the pump 5; 

In this manner, tlie proposed de^ssing metliod ensurtes-.a ^clojseli -water cycle, a more intensive gas separation and a higher 
min e extraction am degassi ng efficiency, as compared to the prototype. 

Calculations have sho>Mt th^ mm well diameter, 25 min ejector, diameter^ -65 nPa initial rarefaction in the 

degassing gas pipeline, initial well productivity; of 3 CTbic meters per minutc v and 0.2 nPa water pressure. at the pump outlet, the 
application of the proposed m<^od^iii ensure additional separation of up to 0 5 cubic meters of methane .per minute, while its 
concentration in the degassing pipeline will increase %m,60 to 90%. iSimultanepus .operation of two degassing wells at the 
extraction site with the use: of a ; prototypc ensures ; a site <legassing .efficiency mSo o^^3.6^ while the use of the proposed method 
increases this ratio td froXinere^^ 1.5 times. 

Therefore, the use., of the proposed m^^ the effideney of the riiine extraction area dcgassing.and the 

safety . of mining 

of the national economy, which will saw about 700mousandihryvnia. 
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I, Vadim Lmtivnyak, hereby certify that I am competent in 
both English and Ukrainian languages. 

I further certify that under penalty of perjury translation of 
the aforemenfimedpat^ 
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from the W&ainim language into the English language is 
accurate and correct to the best of my M 
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OnwcaHwe M3o6peTeHMfl (none3HOM MOAejiw) naTeHra N237720 A 



Buhsxia BiAHOc^Tbca AO oGnacrri: ripHMMoT cnpaBM, aoKpeMa, fto- cnocpjSiB fleraaauir uiaxr \ Moxce 6yro 

■ niAsewHa ppspoSxa syr^ 3a6e3neveHHfl 
•6e3neMHoro BMwK«aHH« BynnbHwx nnacri^ « ;iiia^a*^3ach^B7km»- Aer'a3auiK>,. rbGro BuiiyyeHHR MeraHy is 
ByrinbMtx ruiacrie, BMiU4yioMHX nqpiA. BiipP6cMC ja mp65riwyix n^cropiB; i ai^Bifl ftprp no Aara3atii«H6My 
Tpy6onposoAy HaieMHy noBepxHio, 

BtAOMMfl cnoci6 AeraaaUiT iiibxtw, BxjwHawMWw npoiuia^Ky ; Aera3a^ftH0ro Tpy6onppBpAy b npcbxi* BwpppHi Ta 
Bi'AsiA no HbOM.y MeraHy Ha aewiny noBepxHio [1| 

HeAOJiiKoM BlAOMoro cnoco'6y e HM3*bKa ;e4>eKrwBHicTb Aera3aqii tuaxxw. Tak ax- tipro 3acTocyB3HHR 3a6e3neHye 
BU5AaneHHfl wieTany muie 3 noxajibHwx son,; ne ^Hi/tTb,neBHprp Bnnvmy na Sarcrroraa.Hicrrb awPiManbMoT AmbHMqi 
ujaxTw. 

Biaommw cnori6 Aera3ai4iT uiaxTM, BKntonaiOMMuj SypiHHR.CBepAflOBMHH B .ripcbKOMy Niactfai,,: njAKntOHeHHn TT ao 
Aera3auiifiHoro Tpy6bnpoBOAy .ta BiAsiA Mer^ nepjaciKaHHi GBepAnoBMKOK> 30h 

HaRBHOGTi MeTaHy b ripcbKOMy.-MacMBi ja crsppeHHi . po3pjA*eHHH b ^eraqa^MHOMy Tpy6bnpb80Ai nptf AonoMoai 
BcraHoaneHoro na seMHifi nosepXHi B~a KyyM- Hacoca, ras Kantyrrbcs 3 npcbKOro Macvisy * BiABOAHTbc* hb 3eMwy 
noBepxHio. Sanexcno bia ripHMHp-repndrwHwx ywoB- BMHMaHWfl nnacfiB, ue^ cnoci6 3a6e3neMye xoeejriuiewr 
e<t>© ktw BHOcrj ab ra 3a u [i aia bHM 141 pit 6;6. ;E<Jj(BKTHBHicrb .Aera>au^.ui'axTvi umm cnbco6bM ripbnbpLpHa p03piA>KPHHK). 
yrBopjOBanoMy y cBepAnoBMHi. 

HQAoniKOM cnoco6y e HKSbxa c (J) 6 kt m bh i ctv Aerasaqn, TpMy mo Ha ycri caepAnoBUHH, BHacniAOK BenwKof 
npoT^JKHOcn Aera3aulwHOFp rpySonpoBpAy. HeMowiMBbcri 3a6e3neMMTM itoro AOcrarHK) repMeTHHHicrb. 

CTBOpK>GTbC« HBBMCOKG p03p"lA?KeHHfl; «KB He^OSBOnflC JHTeHCMBHO BMA3jWTH MSTBH 3. OpCbXQrb M3CMBy. 

8 ocHpsy bp) Ha xpAy nocrraa/ieHo 3;aAaMy cTBopeHHjR cnpco6y Aera38t4lY nvfy wajibHoT Aj^bH wyi ujaxTV!, 8 HKOMy 3a 
paxyHOK GTBppeHHfi y csepAnbawki APAancoBbro pb3piA>xbHHR npw AonbMcsr pbiTauioBaHorb b him boArhopo 
e?KeKTOpa, BCTaHOBjrieHHR mm e^ejcrpppM xa Aera3a^iwHMM tpySonpoBpApM BOSOBjAAinbHMKa ; Ta npAani boau b 
ewexrop no Tpy6onpbBOAy BiA :pb3TaiiiOBaHoro y BMpbSqi h acocy , Hp BCMOKTy axono * h|ABeA^H a boas,, wka By»xbAwtb 
3 boao b iaa in b h w tea , 3a6e3neMyeTbC« ntoBriu4eHHfl 3a- paxyHOK Hbpro Apo^raeTbCfl. 

niAawineHHS n poAy ktvibk 0C7i csepAnoBUHn, 36lnbtueHHiB KOHueHTpaun Mbtany o kantbBaHift cyMtuii, poiujupBHHfi 
'Mb>KfiWBOC"ri ftorb BuKopucraHNH b HapoAHOMy ro.cnoAapcTBi, a tbko>k niABwuiyeTbCR $e3neKa BeflehHR npHMHwx 
po6rr. 

nocraBneHa 3aAana awpiujyeTbCfl tvim, iuo y cno-co6i Aera3auiT BWMManbHoT v^nbHwui iiiaxt^, SKnK^atoMOMy 
SypiHHA CBepAnosnHM b ripcbKOMy m aevi b I , niAxn jomb h h r IT ap Aera3ai4iwHoro TpySbripoBOAy Ta bIabIa MCTany Ha 
3eM«y noBepxHK), ariAHO BHHaxbAy, ;V CBepAfiP^H' CTBppkJk)Tb jxo^stkobb po3piA«eHHfl npti AOnoMOsi 
: pp3Taui9BaHOfO b Hifi spAWHoro e«eKTbpa f mixc e^eKTOpoM : Ta l Aera3auiSHMM TpySbhppBPAOM bctbhoba wibTb 
BOAOBiAAinbHviK, a rBOAy b ««ehTop:bbAaK5Tb nb TpyfebnppBOAy cB Ab BCMpxry 

flxoro niABOAHTb boa^,. axa awxoAWTb 3 boao biaa in bnn Ka . 

GTBOpeHHR. 6e3nbcepeAHbo y csejJAnoBviHi AOAaTKpBoro po3piA>«€fHHfl niABumye BivianeHH» wieTaMy Ta 3HiM<ye 
8HALneHH» Koro b ripebxi bmpo6kh BnPiManbHbt a^^hmlv wax™. CTBopeHH* • po3ptA>«eHHfl npn AonoM03i 
BcraHOBneHoro y CBepAnoBMHi aoAflHOPO b>KeKTopa . A03Bbiifle ctbophtm ,Heb6xiAHe po3ptA«eHHj? 6e3noqepeAHfao y 
CBepAnosHHl He3ane>KHO. bia repweTUHHOcrri Aera3aq^Hpro Tpy6onpoBPAy. Uvim 3a6e3neHyeTbCR : niApojeHHH 
ec^exrviBHocTi Ae-ra3auii B^viManbHoi* ambHm^ 

BcTaHoaneHHf? BOAOBiAAinbHMxa mm e>KeKTppoM ra AerasaqiviHHM Tpy6onpoBOAOM AQ3Bon»e BiAAinwTM BOAy 
BiA KanTosanoro MeTaHy. 3ano6irm aanoBHBHHK) boaok> Aerasaqi^Horo rpy6onpoBOAy. Ta .cTBopuTw y.MOBM An« 
SararopasoBoro Ti bmkopm era nnn. 

ncAana boam b OKexrop no Tpy&mpoBpAy bia p03T:aujoBaHbro y BMpoSui nacocy, ao acMOKry ^xpro niAseAena 

B0A3, «K3 BMX^AHTb S.BOAOBi^i^bH BOA' UWKny, LUO £ 

TexHonof who ra eKOHOMiHHO APuinbHkiM, 3HMixye co6iBapTicTb 3actocyaaHHS cribco6y, 

Ha^KpecneHHt npeACTasrieHb c^eMy>^ BMSMan>:HpT Ai^bHWUi. Ha cxe^i nosHaMeHi: 1 - 

BupoSxa AfnbHMui; 2 -HAera'3ai4i^Hi^'Tpy|5onpb'^ 3- caepAnbstviHa; 4 r BdAoaiAA^bHvik;. 5 - Hacoc; 6> e?xeKTop; 7, 9 
• Tpy6onpoBOAw; 8 - orryMep; 1 0 - Tjpy6onp.pBiA na3y. 

Gnoci5 Aera3at4iT bi* WManbHOi AmbHwui"UjaxT^.pearii3yeTbCR raKWM mukom, l3 bhpo6kvi 1 BWfcMa/ibHoT AinbHwui, b 
w\P\ npoKnaAeno Aera3ai#Hwa Tpy6bnpbBiA 2, npb6ypeH0 cBepAnbBWHy 3 a 3QHy, rjpcbxo.ro.MacwBy , RKy aerazym^. 

. B BMpoSU! 1 BCTaHOBHIOWTb BOAOB lAA^ bH K A j H3C0C 5; a y CBBPAflOBKHi 3 p03TaLUOByK>tb boAhhmm e^exTop 6. 

■Bgmokt nacpey 5 3^AHyKrrb 31 LirryMepoM BiAQPAy boam 6 13 BbAOBiAfltnbHMxa 4, a buxia Hacoey Tpy6onppBOAPM 9 - 
3 e^exTopow 6, BoAOBiAAi/ibHM 4 3 s e AHy JbTb Tpy6b npoaoAO m rasy 10 3 AerasatitwHHM Tpy5onpOBOAOM 2 

HacocoM 5 noAaiOTb BOAy no TpydonpoBOAy 9 b ejxexTop 6 : 3 wxoro BbAa 3. BenVixoK) tuB^A^crK) BKxoAMTb b 
nanpBMKy Ao ycTR caepAnoBMHW 3. Qhm cTBppxjeTbca aoabtkobb p03piA>xeHH« b ; Aera3yeMiw 30Hi ripcbKoro Macwsy 
Ta nlAnip ra3y b 11 ycrh MeTaMo-kpahriMHHa cyMiui HaAxbA^Tb ao BOAOBiAAiAbHiika- 4,. BviKpHaHoro, HanpuxnaA, y 
Bnm«Ai UMxnoHHoro anapaTy, a© ra3 BiAOKpeMntoeTbcn bJa boa« 1 niA AtCK) pospiA^enHR B Aerasau'wHOMy 
Tpy6onpOBOAi 2 i niAnopy, ciB.dp K) Ba Hpfp e>xeicTopoM 6/ BiAqpA^tucii no TpyQonppBOAy ra3y 10; Soab 3 
BOAOsiAAifibHHKa 4 nepe3 urryuep : 6 HanpaBnfleTbcn no Tpy6onposoAy 7 AO Bcwoxry Hacocy 5. TaKUM mmhom, y 
cnocobi zetaiaufi 3a6e3neMy6Th^« 3awxHeHviM unicn no boai, 6iribiu iHTeHoViBHe BWAaneHHH ra3y i niAsyiiAeHa. 
nopiBHRHO 3 npoTOTwnoM. ecpeKTMBHfcTb AerasauiT a m m m an t>H oi : Ain b h n ui maxTM. 

Po3paxyHKawn BcraHOBneHO. mo npyt-AiaMetpi caepAnoBUHM 120,-mm. AlaweTpi e«exTopy 25 mm, noMaTKOBOMy 
po3piA?xeHHi b Aera3aqiwHOMy Fa30nppB0Ai - 65 Hfia, noMaxKOBift npOAyxfHBHOCxi ceepAnoBUHW 3 KySwHnx Meipa 3a 
XBwnMHy Ta twckobi boam Ha bmxoai Hacocy 0,2 Hfla, is 3actocyBaHHflM nponoHOsaHbro cnocoSy €yAe aoabtkobo 
BMnysaTHCb MeraHy ao 0 ; 5 Ky6. M/xBvinwHy, a itoro KOHueHrpaMW b Aera3auiMH0My TpySonpoBOAi niABMLUMTbcn bja 



,60 ao 90%. OAKonacHa po6ora na BMviManbHift .AtfibHrnji abox AeraaauiiiiHMX cBepAJiOBHN to 3acrocyBaHH*M 
nporomny 3a5e3neMye: KOje0iute^ 0,36, a is 3acrocyBaHH«M nponoHoeaHoro 

cnoco6y- ao0;63, nptmowiy KOH^eHrpauiH MeTany b AeraaaMiftHOMy fpy6onpoBOAi niABWuuwTbca b 1,5 pa3M. 

TaKMM MMHOjW; 3ja<^C^BaKHR {GnC>P00y' AP3B0^MTb in^BMU^HTW t64?GKTl4BHiCTb Aera33M() BHUiManbHOl A^bHlILn 

wax™ Ta 6e3heky sienna .tipHMHwx p66rr, ^optMHO ao^tkobo BMnyyaTM a Meroio sMKopwcraHHn b napoAHOMy 
rocnoAapCTBi Ha DAKi« iwaxfi ao 4200 thcrM Ky6 m weraHy^aa paxyHj^^c^o 3aoi«a^M-n!i 6jjia 700 Twfc rpn. 

fljKepena iH^opwauir. 
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